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Funnel plot with pseudo 95% confidence limits
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Table	1	Disposition	of	Research	Publications	During	Search	Process			 Number	Total	papers	reviewed	 1,055		 	Empirical	papers	related	to	PH	 649	-	Not	eligible:	Literature	reviews		 14	-	Not	eligible:	Voluntary	programs	 27	-	Not	eligible:	Ineligible	empirical	methodology	 165	-	Not	eligible:	Other	(no	outcome	measure	related	to	PH)	 339	-	Eligible	publications	 103					 	
37	
Table	2	Number	of	Studies,	Effect	Sizes	&	Elasticity	Estimates	by	Outcome	Measures	(107	studies	that	include	productivity	or	competitiveness	measures)	
Studies	 Studies	with	Elasticity	Estimates	Number	 #	Effect	Sizes	 Number	 #	Elasticity	Estimates	Facility/firm/	industry-level	 70	 1,059	 33	 313	- Facility/firm (45)	 (749)	 (22)	 (222)	- Industry (25)	 (310)	 (11)	 (101)	State/regional	or	country-level	 37	 966	 13	 334	Combined	 107	 2,025	 47	 647	
38	
Table	3	Publication-level	Characteristics			 Facility,	 Firm	or	Industry	 State,	Regional	or	Country	 Combined	
Earliest	Year	of	Data	 Number	of	Publications	Prior	to	1976	 11	 5	 16	1976-1980	 8	 5	 13	1981-1985	 5	 3	 8	1986-1990	 11	 5	 16	1991-1995	 12	 6	 18	1996-2000	 12	 11	 23	2001-2005	 9	 2	 11	2006+	 2	 -	 2	
	 70	 37	 107	
Year	of	Publication	 	 	 	1980-1985	 2	 -	 2	1986-1990	 2	 1	 2	1991-1995	 2	 2	 4	1996-2000	 2	 5	 7	2001-2005	 19	 10	 30	2006-2010	 20	 8	 28	2011-2015	 23	 12	 35		 70	 37	 107	
Mention	Porter?	 	 	 			Yes	 48	 21	 69	
Country	 	 	 	OECD	only	 10	 7	 17	Europe	(including	countries	outside	EU)	 1	 1	 	2	EU	only	 22	 3	 	25	US	only	 23	 14	 	37	Global	 3	 9	 	12	Other	single	country	 9	 2	 11	Total	 70	 37	 107	
Funding	Source	 	 	 	NSF-type	source	 17	 9	 26	Business/commerce	 5	 2	 7	Environmental	 13	 4	 17	No	funding	mentioned	 35	 22	 57	Total	 70	 37	 107		
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		Table	4	Environmental	Regulation	Characteristics			 Facility,	 Firm	 or	Industry-level	 State,	 Regional	or	 Country-level	 Combined	
	
Type	of	Regulation	
	 	 	Command	and	control		 7 0 7	Flexible	 25 7 32			-	Emission	tax	 5 8 13			-	Cap	&	trade	 2 2 4	
	
Media	
	 	 	Air	(other	than	GHG)	 11	 4	 15	Greenhouse	gas	emissions	 6	 4	 10	Energy	efficiency	 2	 1	 3	Waste	 6	 0	 6	Water		 14	 4	 18	Other	(land,	pesticides,	etc.)	 5	 3	 8	Unknown	or	more	than	3	 26	 21	 47	Total	 70	 37	 107		Note:	If	a	publication	contains	more	than	one	type	of	regulation	or	one	media,	each	one	that	appears	is	counted	as	being	in	the	publication.			 	
40	
				Table	5	Direction	of	the	Relationship	between	Environmental	Regulation	and		Financial	Outcomes				 Facility,	Firm	or	Industry-level	 State,	Regional	or	Country-level		 Combined		
All	Specifications		 Number	 %	 Number	 %	 Number	 %	Negative	 37.9	 54%	 15.9	 43%	 53.1	 50%	Positive	 32.1	 46%	 21.1	 57%	 53.9	 50%	#	publications	 70	 100%	 37	 100%	 107	 100%	





	 Table	6	Percent	of	Effect	Sizes	that	are	Significant	&	Direction	Relationship	between	Environmental	Regulation	&	Financial	Outcomes				 Firm	or	Facility-level	Productivity	or	Profitability	 State,	Regional	or	Country-level	Competitiveness	 Combined		
All	Specifications	Negative,	Sig.	 27%	 12%	 22%	Insignificant	 46%	 60%	 51%	Positive,	Sig.	 27%	 28%	 27%	#	publications	 67	 36	 103	







All		Specifications	 Preferred	Specifications	#	Pubs	 Elast.		[95%	CI]	 #	Pubs	 Elast.	[95%	CI]	
Combined	 -4.47,	+4.38	 46	 +.15	[+.08,+.22]	 41	 +.11	[-.11,	+.32]	-	Competitiveness	 -4.12,	+4.38	 16	 +.20	[+.08,+.33]	 13	 +.23	[-.20,	+.67]	-	Profit	 -2.32,	+0.55	 12	 -.02	[-.05,	+.01]	 12	 -.03	[-.08,	+.01]	-	Output/productivity	 -4.47,	+3.36	 18	 +.22	[+.07,+.37]	 16	 +.02	[-.45,	+.49]			Note:	The	first	row	represents	all	dependent	variable	specifications.	The	second	row	restricts	the	sample	to	effect	sizes	where	the	dependent	variable	was	a	measure	of	competitiveness.	The	third	row	represents	effect	sizes	that	measure	profits	or	firm	valuation,	while	the	last	row	represents	effect	sizes	that	measure	output	or	productivity.	Outliers	(29	cases	out	of	647	with	an	elasticity	of	greater	than	5	in	absolute	value)	have	been	eliminated.		In	some	cases,	there	were	multiple	elasticities	within	the	preferred	model	specification.	This	might	occur	because	there	was	either	more	than	one	environmental	regulation	variable	in	a	regression	model,	or	there	were	two	different	subsamples	being	used	in	a	study,	and	both	were	determined	to	be	preferred	specifications.	In	cases	with	multiple	“preferred	specification”	elasticities,	all	such	estimates	within	that	study	were	given	equal	weight.	However,	all	effect	sizes	have	also	been	weighted	by	the	square	root	of	the	number	of	observations	that	were	used	in	the	model	which	estimated	that	particular	effect	size.		 	
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				 Table	8	Bivariate	Comparisons		(Equally	weighted	effect	sizes	within	each	publication)			 Full	sample	 Significance	level	known		 N	 %	Positive	 N	 %	Negative	Significant	 %	Insignif.	 %	 Positive	Significant	
Level	of	Analysis	 	 	 	 	 	 	-	Facility,	firm	or	industry	 70	 46%		 70	 27%	 44%	 29%	
• Facility	or	firm	 45	 47	 45	 25	 47	 28	
• Industry	or	sector	 25	 43	 25	 30	 36	 33	-	State,	region	or	country	 37	 57		 37	 12		 59	 29	
Type	of	Regulation	 		 		 		 	 	 		-	Command	&	control		 7	 52	 7		 28	 46	 25	-	Flexible	 32	 47		 32		 28	 40	 32							-	Emission	standard	 15	 33		 15		 31		 49	 20							-	Emission	tax	 9	 56		 9		 18	 57	 25							-	Cap	&	trade	 4	 58		 4		 15	 35	 50	-	Mixed/unknown	 81	 51	 81	 17	 53	 29	
Regulatory	Measure	 		 		 		 	 		 		-	Abatement	costs	 51	 46		 51		 23	 48	 29	-	Regulatory	stringency	 46	 52	 46	 21	 54	 25	-	Enforcement	 13	 52		 13		 16	 58	 26	-	Government	R&D	 3	 100		 3	 0	 13	 87	-	Emissions	as	proxy	 			3	 84	 3	 7	 21	 72	
Other	Controls	 		 	 	 		 		 		-	U.S.	data	 37	 36		 37		 28	 57	 15	-	Start	year	>=1996	 36	 57		 36		 23	 49	 28	-	Porter	mentioned	 69	 59		 69		 17	 46	 37	
Modeling	Strategy	 		 		 		 		 		 	-	Instrumental	variables	 17	 37	 17	 35	 49	 16	-Lagged	regulation	variable	 27	 53		 27	 17	 45	 37						 	
44	
Table	9	Bivariate	Comparisons	(One	preferred	specification	per	publication)			 Full	sample	 Significance	level	known		 N	 %	Positive	 N	 %	Negative	Significant	 %	Insignif.	 %	 Positive	Significant	
Level	of	Analysis	 	 	 	 	 	 	-	Facility,	firm	or	industry	 69	 46%	 65		 32%		 46%		 28%		
• Facility	or	firm	 45	 47	 43	 34	 42	 24	
• Industry	or	sector	 24	 43	 22	 28	 36	 35	-	State,	region	or	country	 37	 54	 36		 14		 54		 32		
Type	of	Regulation	 		 		 		 		 	 		-	Command	&	control		 7	 50	 7		 36	 57		 7	-	Flexible	 32	 50	 29		 31	 37		 32							-	Emission	standard	 15	 36	 13		 33		 52	 15								-	Emission	tax	 8	 62	 7		 21		 36		 43								-	Cap	&	trade	 4	 38	 4		 25		 38	 38	-	Mixed/unknown	 77	 49	 74		 22	 47	 31	
Regulatory	Measure	 		 		 		 		 		 		-	Abatement	costs	 50	 43	 48		 29	 40	 30		-	Regulatory	stringency	 44	 53	 42		 25	 51	 24	-	Enforcement	 11	 54		 10		 20	 47	 33	-	Government	R&D	 3	 100	 3		 0	 0	 100	-	Emissions	as	proxy	 		3	 83	 3	 3	 23	 73	
Other	Controls	 		 		 		 		 		 		-	U.S.	data	 37	 36**	 34	 36	 51	 13	-	Start	year	>=1996	 36	 55	 36	 25	 45	 30	-	Porter	mentioned	 69	 59**	 66		 19	 44	 37	
Modeling	Strategy	 		 		 		 		 		 		-	Instrumental	variables	 17	 40	 17	 37	 47	 16	-	Lagged	regulation	variable	 23	 51	 21	 23	 41	 36		**	p	<	.05,	testing	the	hypothesis	that	p(positive)	=	p(negative)		Note:	Although	this	table	is	restricted	to	one	preferred	specification	per	study,	some	specifications	include	more	than	one	environmental	regulation	measure	as	an	independent	variable.	Thus,	for	example,	one	regression	equation	might	have	two	environmental	regulation	variables	with	one	having	a	positive	coefficient	and	one	being	negative.	In	some	cases,	there	is	also	more	than	one	“preferred”	specification	–	for	example,	in	a	publication	where	only	three	subsamples	are	reported	and	no	full	sample	estimates	are	made,	all	three	subsamples	might	be	considered	preferred	and	be	equally	weighted.	
45	
Table	10:	Meta-Regression	Dependent	Variable:	Partial	Correlations			 Model	1	 Model	2	 Model	3	Region/state/country	 .045***	 .059***	 .052***	Flexible	regulation	 -.006	 -.011	 -.018	
Methodological	Variables	Lag	regulation	 	 .015	 .020	Instrumental	var.	 	 -.069	 -.075	Panel	data	 	 -.020	 -.023	Preferred	model	 	 .010	 -.05	
Sample	Characteristics	US	only	 	 	 -.0006	OECD	 	 	 .049	EU	 	 	 .001	Start	year	>1996	 	 	 .002	Most	polluting	 	 	 .027	Least	polluting	 	 	 .056	
Outcome	Measure	Output	 	 	 .011	
Regulation	Measure	Cost	 	 	 										-.004	Stringency	 	 	 .019	Enforcement	 	 	 .029	Emissions	proxy	 	 	 .155	Constant	 -.003	 .022	 -.014	N	 1303	 1303	 1303	*	p	<	.10;	**	p	<	.05;	***	p	<	.01	 	
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